Nocardia asteroides, Nocardia brasiliensis, and Nocardia otitidiscaviarum can act as primary pathogens in cases of actinomycetoma or appear as causative agents of secondary opportunistic infections (i.e., nocardiosis) in patients suffering from diseases or conditions that suppress their normal immune responses (6) . In either case, the diagnosis of Nocardia infections relies on obtaining an appropriate clinical sample, which may require the use of invasive procedures, especially in cases of nocardiosis, and the subsequent isolation of the agent in culture followed by its biochemical identification. Growth in primary culture and identification often requires several days to several weeks, as nocardiae are slow growers. Therefore, serological tests for the diagnosis of Nocardia infections have been investigated as alternatives to current microbiological laboratory procedures. However, most of the serological tests that have been developed have failed to yield the desired sensitivity or specificity (or both). Cross-reactions of Nocardia culturefiltrate or whole-cell-extract antigens with sera from cases of tuberculosis or leprosy (or both) have been reported by several investigators (3, 13) , as has a lack of reactivity in sera from documented cases of Nocardia infections (3) . These findings have led to the search of specific Nocardia antigens of diagnostic value.
In 1985, Sugar et al. succeeded in identifying two immunodominant N. asteroides antigens by the use of the Western blotting (immunoblot) technique (14) . One of them, a 55-kilodalton protein, has been found to be present also in N. brasiliensis and N. otitidiscaviarum and has been tested in serological assays yielding promising results (1, 2) . However, the nature or localization (or both) of those antigens remains unknown.
In 1986, El-Zaatari and co-workers separated Nocardia antigens by electrofocusing and used these antigens to generate several monoclonal antibodies (MAbs) (5) . Only two of these were found to lack cross-reactivity with mycobacterial antigens. Therefore, the investigators envisioned that they could be used as probes for N. asteroides antigens of clinical significance.
In 14) were mixed in a ratio of 3:10 with the splenic lymphocytes. The mixed cells were centrifuged at 1,400 rpm for 5 min, the supernatant was decanted, and 1 ml of a 50% solution of sterile polyethylene glycol 1500 (pH 7.8) (Hana Biologics, Inc., Berkeley, Calif.) was added. The pellet was gently shaken and left undisturbed for 2 min, and 1 ml of RPMI 1640 was added. Fifteen milliliters more of RPMI 1640 was then added at a rate of 3 ml/min. Cells were spun down at 1,200 rpm for 4 min, suspended in complete Dulbecco modified Eagle medium (containing 10-4 M hypoxanthine, 4 X 10-0 M aminopterin, 1.6 x 10-5 M thymidine [HAT medium], and 10% fetal calf serum), and plated into 96-well plates (Costar, Cambridge, Mass.). The cells were fed HT medium (50% volume) on day 5 after the fusion. When the growth of hybrids was detected microscopically (usually 10 to 14 days after the fusion), the supernatant culture fluid was removed and assayed with an ELISA (see below). Cells from antibody-positive wells were transferred to 24-well plates (Costar) in HT medium and then were cloned twice by limiting dilution. Positive subclones were expanded to large cultures or injected into mice to produce ascites and were frozen in liquid nitrogen. Isotyping of the MAbs was done with the Ouchterlony double diffusion test as previously described (12) . Monoclonal immunoglobulins from either hybridoma supernatant fluid or ascites were placed in the outside wells of an Ouchterlony plate. The center wells contained goat anti-mouse antibody to either immunoglobulin G (IgG) or IgM (Sigma Chemical Co., St. Louis, Mo.).
ELISA for detection of Nocardia-specific MAbs. Indirect ELISAs were performed with disposable polystyrene 96-well microdilution plates (Costar) for the solid phase. The Nocardia antigens (and later mycobacterial antigens) were appropriately diluted in phosphate-buffered saline (PBS), pH 7.4, to a concentration of 30 ,ug/ml. Two hundred microliters of antigen (6 ,ug) was added per well, and the plates were stored at 4°C overnight. When the plates were used, the wells were emptied by shaking and each well was washed three times with PBS-0.05% Tween 20 buffer.
Sera, culture fluids, or ascites to be tested were appropriately diluted in PBS, and the solution (100 pul per well) was added to the plates. Culture fluids from the original fused hybrid cells were screened undiluted for antibody activity; ascites were diluted 1:4. Plates were incubated at room temperature for 1 h; then they were shaken dry and washed four times with the PBS-Tween 20 buffer. (Fig. 1 ). The separated polypeptides were then transferred to nitrocellulose sheets for immunological analysis. Table 2 shows the results obtained. MAbs 3.13.10, 3.14.12, 54.7.2, and 54.7.3 recognized more than one polypeptide band in both N. asteroides and N. brasiliensis antigens ( Table 2 ). In (Fig. 2) . Moreover, the MAbs recognized the bacterial surface (Fig. 2b ).
When tested with M. tuberculosis celîs, a high degree of nonspecific fluorescence was observed, making it difficult to assess the degree of reactivity of the MAbs. However, with C. xerosis, no fluorescence was observed ( ELISA. This was not totally unexpected because both genera are antigenically related (4, 9, 17) and because the antigen was given in Freund complete adjuvant. Since the latter includes killed Mycobacterium butyricum cells as part of its formulation, it is possible that shared antigens between Nocardia and Mycobacterium spp. acted as immunodominant epitopes in the antigen mixture. Although this crossreactivity may be viewed as undesirable, the fact that the MAbs recognize surface antigenic components of the bacteria, as demonstrated by immunofluorescence, could be of significance in the purification of Nocardia spp.-specific antigens, such as the ones described by Sugar et al. (14) . The Western blot experiments with the anti-Nocardia spp. MAbs revealed some interesting findings. Four of the six MAbs (3.13.10, 3.14.12, 54.7.2, 54.7.3) detected multiple bands on the blots containing N. asteroides and N. brasiliensis antigens separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Since those antibodies also reacted with the mycobacterial antigens in ELISA, it is likely that they recognize shared lipid, carbohydrate, or peptide epitopes (7, 17) . Moreover, one could infer that the epitopes were located in the surface of the Nocardia cells, since the cell walls bound the MAbs as observed in the indirect immunofluorescence experiments.
Of the other two MAbs tested on the blots, one (47.2.4) detected a single protein band in the N. brasiliensis-separated antigens, while the other (36.6.5) did not exhibit any reactivity. This discordant behavior of MAb 36.6.5, which gave positive ELISA and indirect immunofluorescence assay reactions, is possibly due to its recognition of conformational epitopes that are lost when the antigens are subjected to the sodium dodecyl sulfate-polyacrylamide gel electrophoresis procedure (15) .
While the absolute specificity of MAbs may be an obvious 
